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?????©USGS, 2010 after E. Haukson, 2010??
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Seismicity of Central America: 1977?1997
?100??110? ?60?
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?©Kostoglodov & Pacheco, UNAM, 1999?
??? A?Jalisco???B?Guerrero???C?Oaxaca???D?Chiapas??????????
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?©Pérez-Campos et al., Geophys. Res. Lett., 35, 2008, p. 1?????NVT?4.5.2??????
?? 7?? 2?29???????????????????????????????©Husker 
& Davis, J. Geophys. Res. 113, B04306, 2009, p. 4?
?????????????????????????????????????????????????
????????? 2?27? B? Guerrero???????????????? 260 km??????????
???TMVB? Popocatépetl????????????? 150?200 km???????????























































Popcatépetl volcano and TMVB
?? 8?? 2?33???2001? 1?? El Salvador???Mw?7.6??????? San Salvador
??????????????©USGS, 2001??
?? 9?? 2?38???Costa Rica? Nicoya???? CRSEIZE?????????








Seismic & fluid flux stations
UNA permanent seismic network
Preliminary earthquake locations
8/20/99.7/21/00. & 6/16/02 events








































?115? ?110? ?105? ?100? ?95? ?90?
?? 10?? 2?39???Costa Rica? Nicoya????? P???????????????





absolute P-wave velocities (km/s)















?? 12?? 4?3???Cocos??????????? 5????????????????
?????????????????????bar?0.1 MPa??????









































































































































































































































?? 13?? 4?4???Rivera??????????? 2????????????????
?????????????????????bar?0.1 MPa??????









































































































??????????? ΔCFS????bar?0.1 MPa? A?1973?1981??B?1981?1985









































































































































?? 15?? 4?6???Colima-Jalisco??? 1995?2003????????????????
???CFS????bar?0.1 MPa?

























































































































2001 2002 2003 2004
?? 16?? 4?11??????? Guerrero?????? GPS???? 2001??2004????
?????????? SSE???©Kostoglodov et al., Geophys. Res. Lett., 30?15?, 2003?; 




















































































































































?JICA????????????????? 1998? 3?????? UNAM
? Krishna Singh???????????????????????????


















































 Jalisco ???? Colima ???
 Michoacan ?????? Guerrero ???
 Ometepec ?????? Oaxaca ????
 Tehuantepec ??????? Chiapas ????
 cenote ???? Chicxulub ?????
 Farallón ????? Cocos ???
 Nazca ???
 Rivera ????? Galapagos ?????
 Orozco ???? O’Gorman ?????
 Cerro Prieto ???????? Chapala ?????
 Polochic ????? Motagua ????
 Acapulco ????? Paricutin ??????
 Jorullo ????? 
Nevado de Toluca?????????????
  Popocatépetl ??????? Iztaccihuatle ????????
 Orizaba ???? El Chichon ???????
8???
? 2?
 Teotihuacán ??????? Chichén Itzá ????????
 Acambay ????? Guadalajara ??????
 Ciudad Guzman?????????? 
Cocula ????
 Zacoalco ????? Amacuaca ?????
 Veracruz ?????? Puebla ????
 Tixmadejé ??????? Pastores ??????
 Baja California ??????????
 Golfo de California ??????????????
 El Mayor Cuapah ???????????
  Petatlan ????? 
El Gordo Graben?????????????
 Tecomán ???? Manzanillo ???????
  Playa Azul ???????? 
Lazaro Cardenas???????????
  Zihuatanejo ?????? 
Caleta de Campos????????????
 La Villita ??????? La Union ??????
 Copala ???? Morelia ?????
 Chichinautzin ???????
 Huajuapan de Leon????????????
 Tehuacan ???? Tempoal ??????
 Guatemala ????? El Salvador ??????????
 Nicaragua ????? Costa Rica ??????
  Antigua ?????? Puerto Barrios??????????
 Honduras ????????? Managua ????
 San Salvador ??????????
 Valle de la Estrella?????????????????
 Quepos ???? San Jose ?????
9???
 Hispanol? ??????? Gon?ve ??????
  Port-au-Prince ?????????????
Enriquillo ??????? /?????????
  Puerto Rico ??????? 
Cap-Haïtien ????????????
 Samana ???? Santiago ??????
 Nagua ??? Luperon ????
 Léog?ne ???????? ???????????
?? 3?
 CENAPRED ???? UNAM ???
 CIRES ???? CICESE ???
 Puerto Vallarta?????????????
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?????????????? 30?40?????????? 1973??? 2003






















































































??? K-T???????????????? Ir??????Alvarez et al., 
1980?????????????????????????????????
???????????????????????????????????
???????????? Caribbean Sea?????? Ross & Scotesse, 1988??
??????????? Yucatan?????????????????????
?????????????????2000??
????????????? Chicxulub??????????????? 200 
km?????????????????????????????????
?? PEMEX?????????????????????????????





??????????? ?????????? 21.29? N?89.52?W?????
????????Merida????????????????????????
????? 1?3????????????????????????????
95 km????????? cenote??????? ??????????????














???????????????????Pilkington et al., 1994????????
???????????????????????????????????
????? 1?4??????????????? 260 km??????????
???????????????????????????????????
????? 130?150 km????????????????????????























? 1?3??Yucatan????????????? Chicxulub??????©The Chicxulub 
Scientific Drilling Project, Newsletter Vol. 2, 2002, originally from Hildebrand et al., Geol. Soc. 




??????????????????????????? ?? 1.2?1018 MJ
?????????? ????????????? 60? ???????????
???????? 37 km/sec??????????? 0.6 g/cm3??????
???????????????????? 16.5 km???????????
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?????????????????????????mGal? ©Hildebrand et al., Geol. Soc. 




















??????????????????????? Point Arena????San 
Andreas???????????????????????????????
??????????????????????????????????




















      Lagoon Baja































































































































? 1?6?????????????????????????©modified from Molnar & 









??????? Tamayo Fracture Zone?????????Acapulco Trench???
?????????? Rivera Fracture Zone??????????????????




??????????????East Pacific Rise, Galapagos Rift Zone?Panama 
Fracture Zone?????? 1?6???????? Orozco Fracture Zone???
?????O’Gorman Fracture Zone?????????Tehuantepec????
??? Ridge, Cocos Ridge????????????????? 1?7???
?Klitgord & Mammericx?1982???????? 2???????MAT??
??????????????????????Jalisco???????????
900???9. m.y.??????????????104.5?W???? 500???5 
m.y.??101.4?W???? 1300???13 m.y.??95.5?W????? 2000???20 
Gulf of MexicoM        E          X           I          C            O


























































???????????? ???????????????Burgois et al., 1988??
???????????????????????????????????
??????? Euler vector? ??????????????DeMets & Stein








???????? 2.5 cm/y??? 5.3?6.3 cm/y??????????DeMets 
et al., 1994???? NUVEL?1A?????????????????????

















????????????????????????Ferrari et al., 1999????
???????????????????????????????????
????????????????????TMVB?? 1?8????????
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??NW-SE????? 250 km???? Tepic-Zacoalco????????????
?????? Colima??????????????????????????



















??????????????????? Guatemala????????? Costa 











































??? ???????????????????????? 6,500??????? 170??????
??????????????? 2,330???????????????????
???????????????????????????? 258?????????????








???? ????? ????? ????? 10?50 km?????????????????????
?????????????????????????????????????












??????? 1??? 8 cm??????????????? 1?? 4?5 cm????
? GPS????????????


















??? Amos Nur????Nur, 2007???????????????????
???????????????????????????????????




























1564?1568?????????????????Suárez et al., 1994??????
?????? 1564????????? Guadalajara????????????
????? Ciudad Guzman???????????? Zacoalco????????
???????????????????????????????? 4?





??????Suárez et al., 1994??????????????????????
Zacoalco??????????????????????????????
????????? Ameca???????????? 26?28 km?????
??????????????????????????????????
??????????????????????????????????



























G RANDE SAN T IAGO RIVER
? 2?1???????????????????????©Suárez et al., 
Tectonophysics, 234, 1994, p. 119?









?????????M?7.0?????????Singh & Suárez, 1987??????
1568???????M?7.5?7.8?????????????????
???????????????2002????15??? 1447?1496???? 4??









?????????????????Singh et al., 1981, 1984????????
15??20?N??? 94.5??105.5?W???????? 65 km??????????
? 7.0????????1808?1899???? 23??? 1???1900?1981??





























1 25 Mar 1806 Coast of Colima-Michoacán 18.9 103.8 7.5
2 31 May 1818 Coast of Colima-Michoacán 19.1 103.6 7.7
3 4 May 1820 Coast of Guerrero 17.2 99.6 7.6
4 22 Nov 1837 Jalisco 20.0 105.0 7.7
5 9 Mar 1845 Oaxaca 16.6 97.0 7.5
6 7 Apr 1845 Coast of Guerrero 16.6 99.2 7.9
7 5 May 1854 Coast of Oaxaca 16.3 97.6 7.7
8 19 Jun 1858 North Michoacán 19.6 101.6 7.5
9 3 Oct 1864 Puebla-Veracruz 18.7 97.4 7.3
10 11 May 1870 Coast of Oaxaca 15.8 96.7 7.9
11 27 Mar 1872 Coast of Oaxaca 15.7 96.6 7.4
12 16 Mar 1874 Guerrero 17.7 99.1 7.3
13 11 Feb 1875 Jalisco 21.0 103.8 7.5
14 9 Mar 1875 Coast of Jalisco-Colima 19.4 104.6 7.4
15 17 May 1879 Puebla 18.6 98.0 7.0
16 19 Jul 1882 Guerrero-Oaxaca 17.7 98.2 7.5
17 3 May 1887 Bavispe, Sonora 31.0 109.2 7.3
18 29 May 1887 Guerrero 17.2 99.8 7.2
19 6 Sep 1889 Coast of Guerrero 17.0 99.7 7.0
20 2 Dec 1890 Coast of Guerrero 16.7 98.6 7.2
21 2 Nov 1894 Coast of Oaxaca-Guerrero 16.5 98.0 7.4
22 5 Jun 1897 Coast of Oaxaca 16.3 95.4 7.4











????? 1912?? Acambay????????M?7.0???Trans-Mexican 




??Langridge et al., 2000??Acambay??????? ATF???? Pastores??
???????????????????????????????????
????????? 2?3???
??????Urbina & Camacho, 1913??????? 2?3?? ATF?????
????????ESE????? 42 km????????????????
50 cm????????????????????????????????
????? Pastores?????? 16?18 km???????????????
?????????????????????????????? 10 km?
?? 30 cm???????????????????? 2?3????????
????? 1912???????????????????????????
???? ATF?? 4???????????????????????? C14
??????? ?????????????????? I?????????
???????? 46?58 cm??1912??????????????????
??????? II? 5500? B.P.?????????????????????
??????? III? 7965? B.P.???????????? IV? 10,250?
11,570? B.P. ?????????????????????? ATF????
33
2.4??????? Baja California????


































? 2?3 ??Acambay-Tixmadejé ???ATF? ???? ©Langridge et al., 2000, J. Geophys. 
Res., 105, B2, 2000, p. 3021??
0 km
major normal faults

















































? 70 km? ©Langridge et al., J. Geophys. Res., 105, B2, 2000, p. 3021; The 1912 epicenter is 







??? 0.17 mm/yr???????Langridge et al., 2000???????????
????????????????????????? 1912????????
Suter et al.?1995???????Urbina & Camacho, 1913??????????
??? Pastores???????????????????????????








????????????? 2?4 ? A????????? Cerro Prieto????
??????????????????????????????? Imperial 
Valley??????????? Salton Sea?????????? San Andreas
??????????????????????????????????
??????????1934? 12??M?7.0????????????1980
? 1??M?6.1????????? 2002? 2??M?5.4????????
???Grupo RESNOM, 2002?????????????????????????
1892? Laguna Salada???M?7.2??1940???? 1979? Imperial Valley?
??M?6.9?6.4?????????
???? 2010? 4? 4??? Baja California??? El Major-Cucapah???
??????????Mw?7.2???????????????? 2?4? A?










?????? 110 km????? 2?4? B?????????????????
????????????? 7.28?1019 Nm?Harvard GCMT????????
???????????????????????????????? 2.5 m


































M?5.4 4.1?5.0 3.1?4.0 Menor a 3.0
?116? ?115? ?114?






???Uchide & Shearer, 2010???????????????????????
??????????????????? 20??? 1.5 km/s????????
?? 24???? 3.0 km/s????????????? 2.5 km/s?????
?????????? 40??????120 km?20 km??????????
????? 2?4 m????????? InSAR?? GPS???????????
??Fialko et al., 2010????????????????????????? 3?
4 m????????????????????????????????
GPS?????????????????????????????????
?????? 57????????????? 7 km????????????
????????????????????????? 1.31?1020 Nm???
?????????Zhao et al., 2010??
??????????? 2?5???????????Golfo de California???
Palm
































? 2?4? B?2010? 4? 4? El Major-Cucapah, Baja California???Mw?7.2??????
























Seismicity of Central America: 1977?1997
?100??110? ?60?

















??????????????????Singh et al., 1984?????????
2003? 1????????????????????????????M?
6.9? 46??????????????????? 2???Santoyo et al., 2005??
?? 2?6??????????????????????????????
??????????????????????????????????


























???????????????????Singh et al., 1981; Nishenko & Singh, 
? 2??1900?2003????????????????????????????M?6.9?













Lat. Lon. Lat. Lon.
1 1900/1/20  20.0 ?105.01 (7.6)2 79.53 24 1941/4/15 18.85 ?102.941 (7.9)1 112.33
2 1900/5/16  20.0 ?105.01 (7.1)2 44.73 25 1943/2/22 17.62 ?101.151 (7.7)1  89.23
3 1907/4/15 [16.62] [?99.2]4 7.94 150.64 26 1950/12/14 [16.61] [?98.82]4 7.37  58.24
4 1908/3/26  16.7 ?99.25 (7.8)2 100.13 27 1957/7/28 [16.59] [?99.41]4 7.87  92.04
5 1908/3/27  17.0 ?101.05 (7.2)2 50.23 28 1962/5/11 [16.93] [?99.99]9 7.19  40.09
6 1908/10/13  18 ?102.05 (6.9)5 35.53 29 1962/5/19 [16.85] [?99.92]9 7.09  35.09
7 1909/7/30  16.8 ?99.91 (7.5)2 70.93 30 1965/8/23 [15.58] [?96.02]10 7.57 108.510
8 1909/7/31  16.62 ?99.451 (7.1)2 44.73 31 1968/8/2 [16.01] [?98.01]10 7.37  70.010
9 1909/10/31  17.1 ?101.11 (6.9)2 35.53 32 1973/1/30 [18.29] [?103.41]11 7.711  90.011
10 1911/6/7  17.5 ?102.56 (7.9)6 112.33 33 1978/11/29 [15.75] [?97.05]10 7.812  84.010
11 1911/12/16  17 ?100.71 (7.6)2 79.53 34 1979/3/14 [17.46] [?101.45]13 7.412  95.013
12 1928/3/22  15.67 ?96.17 (7.5)6 70.93 35 1981/10/25 [17.75] [?102.25]14 7.212  48.014
13 1928/6/17  15.8 ?96.91 (7.8)6 100.13 36 1982/6/7?1 [16.35] [?98.37]15 6.912  53.015
14 1928/8/4  16.1 ?97.41 (7.4)6 63.23 37 1982/6/7?2 [16.4] [?98.54]15 6.912  57.015
15 1928/10/9  16.3 ?97.31 (7.6)6 79.53 38 1985/9/19 [17.79] [?102.51]16 8.112 180.016
16 1932/6/3 [19.8] [?105.4]8 8.07 222.08 39 1985/9/21 [17.62] [?101.82]16 7.512  80.016
17 1932/6/18 [18.99] [?104.6]8 7.97 71.08 40 1986/4/30 [18.42] [?102.49]16 6.912  55.016
18 1932/6/22  18.74 ?104.688 (6.9)8 35.53 41 1989/4/25 [16.58] [? 99.46]17 6.912  35.017
19 1932/7/25  18.87 ?103.938 (6.9)8 35.53 42 1995/9/14 [16.48] [? 98.76]18 7.312  45.018
20 1933/5/8  17.5 ?101.01 (6.9)1 35.53 43 1995/10/9 [19.1] [?104.90]19 8.012 175.019
21 1934/11/30  19 ?105.318 (7.0)8 39.93 44 1996/2/25 [15.78] [?98.26]20 7.112  68.020
22 1935/6/29  18.75 ?103.58 (6.9)8 35.53 45 2000/8/9 17.99 ?102.6621 (6.9)3  35.53





1, Singh et al. (1984); 2, Nishenko and Singh (1987a); 3, L from log(S)?Ms?4.1; 4, Nishenko and Singh (1987b); 5, 
Singh et al. (1981); 6, Anderson et al. (1989); 7, Singh and Mortera (1991); 8, Singh et al. (1985); 9, Ortiz et al. 
(2000); 10, Singh et al. (1980); 11, Reyes et al. (1979); 12, Harvard CMT catalog; 13, Valdés and Novelo (1998); 14, 
Havskov et al. (1983); 15, Astiz and Kanamori (1984); 16, UNAM seismology group (1986); 17, Zuñiga (1993); 18, 
Courboulex et al. (1997); 19, Pacheco et al. (1997); 20, Santoyo and Islas, unpublished report; 21, SSN catalog; 22, 






































































































































































































































































































































































































































































































































































































































1987b; Ward, 1991??????????????? 3?????? 3??????
???????????????????????????
?? 2?7???????????????????1900?2003???????





























Distance along the coast (km)
4002000
? 2?7??1900??? 2003????????M?6.9???????????????
























????? 7????????????????Guerrero Seismic Gap???
????????????????????????????????????






























??????????????? kinematic fault model????????????
???????????????????????????????????
???????????????????????????????????















????????1837??1875??1900? 1???? 5??M? 7.5???
????????????????????Singh et al., 1981????? 1932?




???????????Eissler & McNally, 1984; Singh et al., 1985??2?????
???????????????????? 280 km?220 km?60 km?????
???? 80 km???????????????????? 2??????
???????????????????????????????????
???????????????????????????Singh et al., 1985??
???????????????????????2???????????
?? 16.4?1020 Nm??????????Wang et al., 1982?????????
?????????????? 155 cm???????????




??? 50 km??????????????? 170 km?70 km??????
?????Pacheco et al., 1977???????? 1932?? 1????????







?? 40 km???? 2.2 km/s??????Pacheco et al., 1977????????
??????????????Courboulex et al., 1997????????????
?????????????? P????? 2?8???????????????
???????? 1.8?1021 Nm???????????????????? 4.5 
m? 4.8 m????????????? 8 km??????????????
















































































? 2?8??1995? Jalisco-Colima???????????????? P????????





??? 10? 6?????Mw?5.8?? 10? 12???????Mw?6.0??
????????????????? P?? SH????????????
?Escobedo et al., 1998????????????????????????? 25?
??????????????????????????????????
????????????????? 2?9??????????? 350 km
?????? 26?? GPS?????????1995???? 7????? 3
???? 1999? 3?????????????????????????
?Hutton et al., 2001??
????? GPS???????? 1?? 1???????????????
????? 2?10???????????????????????????
???????????1995? 3??1995? 10??? 11???????????
????1995? 10??1999? 3????? 23???????????????
???????????? 220 km?120 km???????????????








































































































?106? ?105? ?104? ?103?
? 2?10??1995? Jalisco-Colima??????????????©Hutton et al., Geophys. J. 








?????????????Hutton et al., 2001??
??????1995??????? 1993? 4??? 2001? 6????? 8?
???????? GOLI???? GPS???????????????Márquez- 









Locked interface Relocked interface(linear motion), decaying
viscous flow, and diminished afterslip
Relocked interface(linear motion), decaying
viscous flow, and diminished afterslip
Observed: 1.3?/?2.2 mm/yr
Viscoelastic only: ?2 mm/yr



































Afterslip only: ?2 mm/yr



















































? 2?11??GPS??????????? GOLI??????? 1993??2001?????












? 7.5??????????????Singh et al., 1981???????????
?????????????????????????????? El Gordo 
Graben?????????????????? 1973?????? Colima?
??? 2?6???Mw?7.6??Lomnitz, 1977??????????Reyes et al., 1979?
????????? 3????????????????????????
??????????????????????????????????
? P?? Rayleigh???????????????????Chael & Stewart, 
1982?????????WWSSN???? P????????????????
145 km?85 km?????????????????? 4?3????????
??????Santoyo et al., 2006??????????? 20 km?????? 2 m
?????????????? 1.7 m??????????????????
??????????????? 2.78?1020 Nm???????? 26????
????????????Santoyo et al., 2006??
?????? 1973? Colima??? 1995? Colima-Jalisco????????
???2003? 1? 22? Tecomán-Colima?????????????Mw?7.8?
??????? 2?6???????? Rivera?Cocos????????????
? El Gordo Graben???????????????????? 1995???
??????????????? 1973????????????? 10 km?
????????????????????????????12??? IRIS-
DMC?????????????? P?? SH?????6??? UNAM?





??????????? 4?4??? 2??????????Yagi et al., 2004???
?????? 20 km??????? 1???????? 4???? 2???
??? 15 km???????????????????????? 3???
???? 25 km??????? 2???????????????????
??? 1?????????????? 3.4 m?? 2????????? 2.0?2.5 
m??????????????????????????????? 2.3?







































































? 2?12??2003? Colima-Jalisco?????????????????????? ©Yagi et 











?????????????? 9?40 km????????? 80 km?????
???????????24 km?????? 2 m?????????????















? 2?13??2003? Colima-Jalisco???????????????????©Yagi et al., 





??????Schmit et al., 2007??
??????????????? ????????
?????????????????????????1943??Ms?7.7?






???????Hsu et al., 1988??????????????????????
?????????????????????Valdez et al., 1982??WWSSN
? IDA???????????? P?? Rayleigh???????????
??????????? 14??????????Chael & Stewart, 1982; Singh & 
Mortera, 1991; Ruff & Miller, 1994?????????????????????
?????????????WWSSN? GDSN?????? P??????
??????????????????? 2?30 km? 120 km?120 km???
?????????????? 0.7 m?????????? 1.2 m?????
?????????? 4?3???? 2??????????????? 1.5?1020 
Nm??????????????Mendoza, 1995??
???? 1981??????????????? Playa Azul??????????
???Mw?7.4???????? 2?6???????????????????
????????? 1911???????????????????????
?????Singh et al., 1980a?????????? 3????????????
????????????????????????? 4?????????
???????????? 40 km?20 km????????????????
??Havskov et al., 1983??WWSSN???? P??????????????
????????? 18? ???????????????????????
????????????????????????????????? 7.2




10 km?????? 3 m???????????Mendoza, 1993??? 4?3???
? 3???????????????????????? 1985?Michoacan
??????????????????????Santoyo, Mikumo, & Mendoza, 
2007??4.1.2??????
?????????? ?????????? ???











?????????? Zihuatanejo????????? 3 m?Lazaro Cardenas? 2.8 














??????????? 1?4?????????????? 0.25?0.28 Hz???
??????SCT? EW????????? 120 gal?????? 150 sec?
???????????????????????????????????
??????? TACY???????????????????????8?




? 2?14? B?21???????????????????©USGS Photographic Library of 
Mexico City Earthquake, 1985, No. 13??
? 2?14? A?8??????????????????©USGS Photographic Library of 











???????????? ?????????????? fo? H??????
fo??/4H???S???????????????????????????
??? fo?0.5 Hz??????? 2???????????????????
?????????????Singh et al., 1988??
???????????????????????????????? 10?70 
m??????????????????????????????? 11 km
??????????? 450 m??? 700 m??????? Chichinautzin??
























????????????????????Sánchez-Sesma et al., 1988; Bard et al., 
1988; Kawase & Aki, 1989?????? Sánchez-Sesma et al.?1988???????
???????????? 3?????????????????? 2???
????????????????????? Haskell?????TACY??
?????????????? SCT?CDAD? 2?????????? 20?
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In operation, IGEF UNAM network
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?4?Costa Rica????????
OVSICORI-UNA?Observatorio Vulcanologico y Sismologico???????
???????? http://www.ovsicori-una.ac.cr?





















































































































????? 14 MPa?????????? 14?17 km????? 4?5 MPa??
?????????????????????????1.5 MPa??????






















????????Beroza & Mikumo, 1996??????????????????
???????????????????????????????????






























1979? Imperial Valley???Archuleta et al., 1984??1992? Landers???Aochi 
& Fukuyama, 2002??1999?Izumi, Turkey???Harris et al., 2002??2002?








et al., 1991; Kase & Kuge, 1998; Harris & Day, 1999; Aochi et al., 2000; Kame et al., 
2003??
































































?????? hanging wall side? ??????????? foot wall side? ???
???????????????????????????????????
????????????????????????????Mikumo & 


















?????????????? 3 ??????©Mikumo & 




1961??????? 1972? San Fernando???????????????





???????????Mikumo, Miyatake & Santoyo, 1998??????????
?????1973??? 1986?? 13?????????????????? 7.0
???? 6 ??????1973 Colima?Mw?7.7??1979 Petatlan?Mw?7.6??





























?? 10?18 km????? 10 MPa?100 bar????????????????
???????????????????????????????? 8 MPa
?80 bar???????? 2?????????????????????
30 km?????????? 4 MPa?40 bar????????????????
?????? 4?2???? 1?? 2???????????? 1.0?1.5 m???
????????????????????0.3 MPa?3 bar?????1 MPa?10 
bar???????????? 30 km??????????????????



































10 20 30 40 50 60 70 80 90 100 110 120 130 1400 150 160 170 180

























































???????????©Mikumo et al., Bull. Seism. Soc. Am., 89, 1999, p. 1422?
























?????????????????? 12?26 km?????? 30 km???
??? 2 m??????????????????????????? 2 MPa
????? 16 km? 22 km? 2????????????????????
?????? 1979? Petatlan?????? 15 km????????? 40 km
???? 1 MPa???????????? 1.2 m????????1981 Playa 
Azul ?????? 6 km?? 20 km???? 60 km?70 km????????









?Michoacan??? 1973??? 2003????????Mw?7.0? 7???





????????? 2?16??UNAM Seismology Group, 1986??????????
???????????????????????????????????
?????????????????????????????????


















??????????Santoyo et al., 2005?? 2.5??????







????????????Mikumo et al., 1998???????????????
???????????????????????????????????
?????????????????? ΔCFS???????? 2003?




????????????? 5.2 cm/yr? 2.5 cm/yr??????Cocos?
Rivera????????????????????El Gordo Graben????
???????? 1.2??????
????1973???????? Santoyo et al.?2006??1995????????
Mendoza & Hartzell?1997??2003???????? Yagi et al.?2004?????
?????????????Santoyo?Mendoza????????????
??Santoyo, Mikumo & Mendoza, 2007??Cocos????????? 1973???
??? 5?27 km?140 km?80 km?????????? 2 m????????
??????? 1.7 m????????????????????Rivera???
??? 1995?????? 3?27 km??? 200 km?100 km?????? 4.8 m
? 4.5 m????????????????????? 1.5 m???????
??2003????????????? 1995????????????????









???????? Cocos????????? 475 km?240 km?Rivera???
?????? 390 km?240 km?????????????????????
??????????????????????????????Santoyo et 
al., 2007??




























































































??? 3.7 MPa??????????????????????? 1.9 MPa?
????????????? 1979? Petatlan???b?? 1973???????
??????? 130 km????????????????????????
????? Petatlan????????? 30 km?????????????
????1.2 MPa????????????????1981?Playa Azul???c?
























































































































??????? 4?5??d????? 1985????? 2???????????
??????????????? 12 MPa?????????? 2.3 MPa??

































































































































































































































































???????? ΔCFS????bar?0.1 MPa? A?1973?1981??B?1981?1985







? 17 MPa? 15.5 MPa????????????????????? 1??
?????????????? 1.7 MPa??????????????2003
? Tecomán-Colima???? 4?6??b??? El Gordo Graben????????
?????????????????????? Cocos?????????
???? 1973????? 4?5??a??? 2003???????????????
















































































4?3????????????????????©Santoyo et al., 






























???????? Δ?yz????????? Δ?cfs? 0.3?0.5 MPa??????


































































































????yz?????cfs?μ’?0.4???? ©Mikumo et al., Bull. Seism. Soc. Am., 








???????Mikumo, Yagi, Singh & Santoyo, 2002??
?1978??????????????????????????????
WWSSN????????????????????Stewert et al., 1981????
?????Singh et al., 1980b???????????????????????
???????????????????????????????????



































80 100 120 140 160 180
Coseismic???cfs (?? 0.4)?(bars)
?20





































80 100 120 140 160 180
Postseismic???cfs (???0.4)?(bars)
? 4?8??????????? 1978? Oaxaca????????
???????cfs?μ’?0.4???????bar?0.1 MPa?? 1999?
??????????????????????






















0.2?0.5 MPa??? 1.5 MPa????????????1978???? 21??
? 1999?????????????????????????????? 4?8

















































































? 4?9???????????????? Tb??????? Dc????©Mikumo & 








??????????????????? 1/10 msec???????? Dc?
? μm????????????? Dc????????????Ohnaka & 
Kuwahara, 1990?????????? ????Marone & Kilgore, 1993??????
??????????????????????????????????
Papageorgiou & Aki?1983????? Dc?????????????????



































0.56??????????????????? Tb? 1.2?3.0 sec??????
?????????????????????????????? Dc???






























???? Dc’?????????????Fukuyama & Mikumo, 2007?????





















????????????????? slip-weakening distance Dc?????
??????????????????????????????????
10?????????????????????????????????
????????????????????? ?????????? thermal 
pressurization? ? Dc??????????????????????Hirose & 
Shimamoto, 2005????????????????????????????
????????????????????? 10?20 mm????????
Dc?? 10 cm?? 1 m????????????????????????












































???????????? 1992?????Kawasaki et al., 1995; Kawasaki, 2001??
1994????????Heki et al., 1997?????1996?????Hirose et al., 
1999??2001?2002??????Ozawa et al., 2002??2002?????Ozawa et al., 
2002??????????????????2006?????????? SSE??
???????????? 6?????????????Obara et al., 2004???
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